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(54) [»9I©£fW ^ADSLggfll, nnSWffl-r«+*^*«fct«-C!>*tt 



(5T) 

[Sign imommmszmmLx. isdnss 
*§se (te> tmmzmftvzhimzADSLmm 

IM&^m ADS Llfii Hgdb&hP i s D 

A D S L«* 1 0 4 ?>Sift&j£#££3E1-|> . * 
JHf (CO) £Bare*i£*f J&f* ADS LWWWi. 

«(=jfebTjcBsigii±TA d s Lm^zmm-i £ t 
**ftetztt>. -mam-it. adslmsioo 

«. mm&ftitAD S 1 0 4 SrtitJfct 4 A D S 
£<0E«iIiftS 3 iMI#fcL Ti-a 




1 

immi] (is) s-^tTiassg* (r 

T) (32) i)>t>*&m (CO) (40) ICTvTXh 

y-Afi#£i*fiu msmM®& as) s^ltis 
i mmmitt<r>m^£®mizfcm-&m j %M ( 3 8 ) * 
m-f&wzmit: ad sLisma ( i o o ) tj>o 

X : SiSS^-fk^iTJtAD S L-r-^m^- (10 4) 
fcgttSA^k. SS2Ei!^#£qfr^S»^fI^ 
(108) ^i.StiJ*fc^^rtSjg»a/l^ri>^' 

( i o 6 ) ; m§mm./ms^ ( 1 o 

6) CDWiliiJ}l,Zttt&2tlfzAj}t. &3mms8.ft* 
tthimZixfZ&ftm (112) sattkfc 
1ttm®®& (110) ; MlBfiilSIilJS ( 1 1 0 ) <0 

sisSIjar&aj*^ ( 1 1 6) £^-*.&aj;>jk£#r 
5B«8il3S7 -f )V? (114) T*-?T. roiSSigjiS 

7^:? (i i4) ni)v\-*7mmiws&im. 

»«»J:9fc»\ *WBI7*jW ( 1 14) ; MB 

i§t£iB§7 -r (114) cof^ajflfcgf&SftfcA 

(DAC) (118) ;t>J:lfBu£DAC (1 18) <T) 

muxiHzit&zivKAJjk . inamisiHjis ( 1 8 ) tc 

2) ; fcioTffiJSSfU BuET-yTXh'J-Afl^ 
tt. «fE^*BtRF^fl:ADS Lr-^ft-t (104)5: 
1iiiEI&5E»®3£#£WU B?iE&5ESafi£ 
frfc.J:tfB5iE& 1 ffifc^tfttggWfcSSL&l^ k 
£*Sat-r6ADSLi*ftlS (100) . 
[ff*«2] SM@S(18)2-^LTjSIUSg*(R 
T) (32) frWXm (CO) (4 0) 

y-A«9«ai!u tnetBEHB ( 1 8) 

i MmM.fi<m j s?t:ffl#f(z5m-zm^m (38)* 

^^ScOfcSLfcAD SLj&fi® (13 0) T*o 
X : fflm&r5tt.Ztlfi:ADSL"r-?m j $ (10 4) 

(108) ft*i*iB*k**t*Hiat/iffla3w< 

( 1 0 6 ) ; SSHBHMeHaw^ ( 1 0 

*r«*Ei;3*ifcatfrtis- (112) aw k£ 
%-r&ms®& (no) : f^flisiHiss ( 1 1 o ) o 

«w»aF»a£Mi# (134) s-^sa^ks^rr 

6ffii£I3i7-r;k? (132) Tft-sT. nSffitiBljl 

7 -f )v? ( 1 3 2 ) <nii y y- *?mmi.iimem2 m 

**»J:0Mft\ VMBBk7 4frf (132) ; MB 

msmy <w (132) oi?iBaj*tci^$#i^ 

lAflk. iI£m#HH«ai2A*fc. ffi* ( 1 3 

6) fc$Mrr6jgm3§(i35) ; mtaursi ( 1 3 

5) «WiHS*fclS^3futA*t. m^ti^t^T 



(2) ^^9-275387 

2 

i/fAr/T-i-uir- ay/i-f (DAC) (118) ; 
iiitfiualDAC (118) nmBiUMZtti-isZtlKA 
1lt , IflBttSliltt (18) fc*£££*u 85ES&JS 

6^«Bffi#7 ^^(122) ; (C«t oTffij£§*U ff 
ETvrxhU-Afi^tt. Sul5E»$fflr*Hl:ADSL 

r-^ft-f- (104) mmsjmaat^t 

[tt*«3] S^0«l(18) S^LTSUSS* (R 
10 T) (3 2) frt>'&fiM (CO) (40) fcTvTXh 
y-Afi»«HlU «£«BH1I (18) S^-LTm 
lflWWaofl^SWfcfi^iWfiai ( 38 ) * 

<Sgffl-tSOtcaL?t AD S LiS<IS ( 1 4 0 ) 

X : J^tfir^HfcSftfc AD S Lf-^I? (10 4) 

£gft* a* k „ ^sma&.to&if+hwmm^ 

(108) **iftaj*kfe#t«WHR/ilBl3W< 
( 1 0 6 ) ; tHEHi«/lMBl3i"<--* ( l o 

6) connetti^K^^iTJtA^fc. ^3^a^tj£^$- 

3T*-£Mad*lfcam@<i- (112) Sr-£;iSai*k£ 
20 fi"f Singings (110) : fiffiBMam ( 1 1 0 ) <r> 
WliUMz&iaZtitiAflt. ttWjkMW-*fS>** 
/7tD/-3yA'-?(DAC) (142) ifcitf 
flflEDAC (14 2) OltliEai^l^SftfcAAk. 

mesa* ( 1 8) tis^sfu S4mab&»£3r 

iffii7 -r (14 4) Ttot. mi&fflmy <fr 
* ( 1 4 4 ) li. mSSgl^ad&fiK^J: Oi«v>fi^gdB: 

a* m-7 wa7<w (144) ;t 
ioTtt^sii. mur-yrxb^-j^m^it. mm 
30 «as^-fbAD s Lf-^if (104) tm-tw. m 
e»4HHfltofi»-*« s t* i t s-^fisk-rs a d s lm 
flm(i40) . 

imm4 1 ( 1 8 ) s^Ltisnig* ( r 

T) (32) fr&tQfiM (CO) (40)t777Xh 
'J-Afi-fSri^fiU rolfi^SIeltl (18) S-^LT^ 

i mmssweM^i mmzGM-ftm^m ( 3 8 ) s 

<£ffl"tS«0{C®LJt AD S Lj*ftfi (15 0) X'$>-> 

i A^fc . wmmim&ztitztitz a d s Lx-^ft^ 

40 (104) Or-? • W— h<0S@CfifCfc&T-^ • 1^ 

-hs^rtsasisHi-t (153) s-^-tsas^kSw 
?zim&/msi3 >j<-? ( 1 5 2 ) t'&ot. me 

Wiafi-§- (15 3) »4W3flWMBJ*#**. J9»[ 
mSimzv*-? (15 2) ; HuE^m/^Sny 

^-^ (152) «faaj»fc»^s*ufeA»k, a* 

kSr^r-fl.Tx^/ri-0^- nyA-^ (DAC) 
(154) ^JtfmiEDAC ( 1 5 4 ) «MElB*fc 
fe^^iiTtA^k. (18) (c*S££*u 

S4aiHkl£^'S#r&7'y7X h y-Aft^S^S 
50 UJ*k*#t*flttBBi7^^ (158) tftoT. 



(3) 



*$liPF9-2 7 5387 



(158) msd&immus. 

ll>9 < 1 58) ; fcioTtilJfcSfU *ET»TXMJ 

-Afi-t<i. mmffi%mfttt.AD s Lr-^fi-^ ( i 

04) SrSc-Ttf. irlB^4S«aBE^$-^rs^i:$:# 
f8fc-f£ADSL&fH8(l 50) . 
imm51 ADSLi*ftl8(100) fcfcVv?\ g| 
1 Jfi8^#£^&<I^£-£;t£!B2fPI&i (38) 
tfWM®® (18) SrP^ppJffl-TSC: i: Sr^t-TS^ 

(10 4) ^SJtSSPg ; HfCW£*fflH81&£ ( AN 
SI)»fgANS Tl. 4 3fc«-5T. wS^SdBrt* 
^$il^ADSLr-^<i^(104) m2^» 

mtftztti rn^mm^- dos) (c^ae-rsgae 
•cfc^-c. ff^2^«d^4hWiB®i^aaa«^fc 

gPB(106) ; MlEJB2^«dR«^2-Sg3 

^»dajs^fcssg-ri.aK ( i i o/ 1 1 4 ) -c&o 
r. wifB^3^iJ[^^(imiBmi^«sus«-oi:«oa5 

[0001] 

6tBfL<li» A D S L (asymmetrical digital sufascr 
iter line)g<=«fc:»t£. 
[0002] 

[8awi$»] *fflffltet8£ (ANS I ) fcJoTfflSg 
$fLS^t*I S Disintegrated Service Digital Netw 

■r*. wc, i sDNsasuu 

fcit^tf)?*— V-y h^^tS. ISDNTHU 2 
*?)6 4*Ob*y h/» (kbps) <75***;kO£Z 

[0003] b'r^-^Srt'cO^T-^ • htfW V 
?7?f^ • ^-b*x£ J: 0^<<om6t5J:^J^ 

K&tomg*? Yv-ixm&iizwmx-*?. 
*xy- ^.r«**^^i,3s«o^iii8«^ji. 4 > 

^SSr-^-b-TSJ:3fcgtt$nTV^V^ ADS 
L (Asymmetric Digital Subscriber Lines) tftfrti* IS 



[0 004] DMT(Discrete Hulti-Tone) V4X 

y ■ ^Tmmmm^m%%mz2<<?)V7'+v*/\' 

ADSL^X-rAfflfc LTANS I T1E1.4(A 

dsl) mm&izxixmsiztLti. adsltii x 

V Y ■ JL—fsKW? yx Y 0 -J>&M(Dtz#> 2 6 k H 
z~l. lMHz<02 50&0®WKr)4. 3 125kH 

-A&j*Ofc#><02 6kHz~l 3 8kHzCD2 6#<9 

mar?*-* ifrnmmmMt&mi,^ ^xmrnz 

£V hfSS£]l(bit-carrying capacity) li&kt^ 
h. Vt->X. ADSL^XxAfcfcVvCDMT£iflJffl-t 
& Z t £ J: O . #>y >f x Y ■ ^rigg&Dg&f&WiHfc 

20 [0 00 5]g^oeait&»3&««Li$nSt. t-*Sk 

ADSL^xAfcfcftSx-^i^^-Afcifc 

?4J± ■ X5-f^(time-slice)^S^-. 7l/-A*^« 
£^xy-7*v*?l'lizm t )%X ?>tl. V~7*v*Mi 

fm&mm^? y^ ^^y ^ 1 1 i -,t» 

h;Kfrequency-domain vectors)^. fiffl^tJitX^: 

7-!)x£& ( I FFT : Inverse Fast Fourier Trans 
form) tt. ^SaSM^^ h^O^m^l^Si^ff 

risffr/TI-n? ■ ztyrt-f (DAC) li x r 
[0006] 

iWMpmmtiot^hmmi isdni±. okHz 
frt>80kHz.<?>m}m&mxmi!Etz>. isdnjsj: 
40 x/ADsuim-t&mmffimiPthnx'. isd 

N^-^fc ilXAD S LT-r?<7)M*«H-'y-f X Y ■ 

'<T±xmmizm.-?izu*mmzx'Z%\ l \ m*$ 

GMt*imiZ-t&1!&k0)im?>-'r>tLX. +ifc^(cen 
tral office)<7)ADSLSfl«S* { 0Hzj!)>f>8 0kHz 

I SDN£<it8teElSfctW1rC# Itf^ 

tftmX-Z ^^W. A D S L f-v ^)V<r>X)V-T . y Y 

50 [0007] 



(4) 
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imkwi -jrc *%pm. i sDNjififctfflv^ 
tihvj xv ■ ^rm±x\ mm&frt>mEZtitz 

7 y 7X V D -A A D S Lfi-f ££lfT 5 A D S L5f| 

ns^ii^s . mm*<rmmA±. ads i 
$rvu a t. i s Dmmmz *)±.<r>mmffi.ft* 
-^sfeWTti. ADSLSfitBji. nzamk?* 

s-^-tp. fw-^ii, <iiEr-77-xM;-i,ADSL 

fl»**-*/<v FfcMU -efi^J: 0 ADS Lfi-f as 
#AD S LX/P-7* -y h £*(Bfcffi8r£-f (C I S D N<1 

[0008] 01(4. fiBRSffiti5ADSLilHi«l 

o*7u>v9w&$x'7fct. wm\ oa, hk(c. r 

^Ml^rD-b y-y (DSP) 11, 

583ft ( I FFT) 12. WBBi7-f/W13. t : J9 

^/r^-o^- 3wh (dac) i4t>it^i^ai 

■ 1 8t LT«$*lSmfSSjM01SfcJS£3ft£. 
0lOS*fi«l Ofcfcwc. xn-.^y-t 

7, G58m/^7Vy\t*l!*mMmmMtia 

SSftfcv*. rpoTSh^y^-Aj fcfESfi. 

1 6 t>>y-f * h • 1 8 tzimztit . 

POTS h7>is-J<l 6(4, ft#omfS. 
r plain oldtelephone set j tc<nX'Z<?)£ o izM^il 
S. 

[0009] DSP1 Hi, T'/yXh 'J-AADSL 

**U ANS Tl. 4 3«t8fc«J:oTS5£3*iS£ 
TOfiifigSr^tf. DSP 11(4. 3 21©^^^ 

fttlZ£r>Tmtl. ADSUffl&fc:J:oTfflj£3*l& 

«t a km.nmmmt&v&M^zm-. dspi 

lO^TS&r-^- P-K42 7 6^fUV-K/^ (kW 

i%m.®ftt:m- . d s p 1 1 (i, ao^y 7 h >> x 7* 

£3Tf ^Motorola, Inc.^&A^nTIKcD S P 5 6 3 0 
0%t'<7)VmT>>?)HE^Tn-t -ylr^, 9fflD S P & 

[0 0 10] I FFT 12(4. m.i/y#)VHS.Tfm. 

•y-tf ■ fu-stX-h*). ffiSOSaWI FFTm^Ta 
•k^-ret in. IFFT12(4. 27 6kW/sOr 

• u-hx-mmmm^taij-th. mm&7< 

;k?i3(4. IFFT120aj*tffi^$iTJtA*fc. 
tttfjfcSrfl^S. mem? <>W13^ £>26kH 



Kt£ffil7 4)V9\3 (4, 2 7 6 kW 

/sTaj*^4^.s. daci4(4, mtm&yjfr? 
i3<7)&ijiznmztitixj}t. ta^jtiti-h. da 
c i 4«. immmifozixft^isfivm^znfo-th 

T1-v7$mzm£th. DAC 14(4. i^V ■ 7 IV 
9, t&SXyy— (resistor ladder) &fc*ffia<9t3!3fc9D 
ACT-^x^f-A-Tt ^&iI3§7-f;k?l 5 
(4, DAC14oaj^tfi^$*l.^A^i:. BMmW^ 

tY mix-mmitr) zulxvixv -kt 

10 1 8fcS5K2iutai^i: Sr*"f & . ®&ffl5§7 1 
5(4. 2 6kHz~l 3 8kHz<0jija^^S:^rtS. 
^Pm^ftm-hKMzMtZlxfiiPOTS hyyis 
-XI 614. 0-4kHz<^«1i$-irrS. ftoT, 
-y^f^h -^TlS-^iOPOTSh^yv— Al6<0g? 
2ocom^iltcO^«gS«^*i«gL^ncOT\ A 

[001 1] 02(4. «!*ft«(c«J:SADSLSfi«82 
0j7*D>y^HJg5tT*5tt. ADSLgffi«2 0(i. (f 
(CO : central office) (CiJfrtST y7°X h>J — 
20 AADSLx-^<OS<tat LTWffl-C#. 01«Oj*fl 

naiotttfcfOfflT^s. gm«20(4. hrk. ^ 

^aiS7 >r 2 1 . T+n7/Tr*J9fr ■ a y><.-9 
(ADC) 22, S«97<H23, iSSE^-UX 
^ (FFT) 2 4t>lr/DSP2 5 5-^tf. ^J^jffiS 
7^2 111 H^L^^fiaSQIB/vfT'iJ'yK^- 
LT*y-f^h ^T18(C«f^$^A*k. t«*i:* 
^TtS. WGBi7<f»^21U % 26kHz~138 
kHz09OaHM^^Tt&. ADC 2(4. ^«5ffii7^ 

y^2i^aj*t«^$ixfcAAk. ai^fc^^rrs. 

30 ADC 2 2(4. S/W ■ . (successive 

approxiDBtionJ^^ffiSiOtSfeJfcOr^O^/r^^^ 
^^Srfllffl-Cl!^. ADC 2 2(4. 276kW/s« 

(4. ADC2 2coaj73t^$^A73i:. iltf)fc£3r 
"tS. ©«a3i7^;^2 3*4. 2 6kHztf5i£^gg9: 
* yh^-7^WL. 276kW/s«f-^ • U-hT 
Hi^fi^^-iS. FFT24(4. ^«jl3S7^y^2 
3<7>ai^fc:S^$^A*i:. aj*fct#t*. FFT 

24(43 2««Bi«^i. &immz$mj8ftti£ 

40 l^J®M^$rWL.. ADSLfflt&(cJ;-5Tffl^3/lST 
»/7"Xh 'J -A ■ T-^E&tff 3#^»3S^«(Ct>(t 
itt^^Ht-. ifc, FFT(4. 2 7 6kW/s<JD7 f - 
^ • \"~VX'$ti}* i i-z.Z,. D S P 2 5(4. FFT 2 4 
cotB7J(cS^$n^A*fc. rr-fs t^Zitfiim 
=5:t3. gm®2 0»4Sm®l 
0 fc ^T'J)&^RJWi«ii<7)«igS:|fefT^I, ^ fc izm 

[0012] HltJ±l^025r-^t^tr5k. 
«8l0t>J:tXgfta2 0(4. ADSLT-/7-XMJ-A 



(5) &gfPF9-275387 

7 8 

fc, POTSb7^-Al6{±. RtV4Zb"1T itt 9 tiSV^^fcT7»/TX h U-AASDLfl-f- 

1 8±-c^t:ijfrc#s. #^ms^aj<i. £i-7 ha*^^-*- ^?>&jESii*:7y7-xHj 

ADSL^tHmcff^-t^T^S. jfcfc.. ISD -AADSLf|^(i x I SDNft^tl^K'y^Xh • 

N^iSSr-y-f^h ■ *<T1 8izmmt&Zttm±L ^718T'i*flT£l>. fi*^4 0^ADSLh^^ 

^. L*>U &{miOfrt>VjXb ^718iZ^-l w\'4 2C0ADSLSm«tt. I SDN^S-^J^ffig 

^StU^fi^±26kHz~138kHzO®B8<0^ r»U ^]E7«v7-X HU-AADSLH^tccT)^ 

&»jfc»-£iru ^io~80kHz^aaaig^jw ^mwwkcru ^d-cDsp-cfflv^^T^i, 

'J-A • vX-r^ttll^til^L^^. ^XMJ -AADSLJ4. I SDNfi^-tioTcS^ 
03&^L0i9£#!BLT^fcPL<^Hjj-f i 0 ^HttHftfllL^tJ: dfc«iE8*L4. ;o 

6. 0314. *»Cj:0PI-m^l5lli±TI SDNiJ IEEI4, ADSL^y^-;\'4 2<9?'?>'X HJ-A 

i VA D S LcoHmrg^S-^tgfc-tSfflfi^XTA 3 0 mmfOMHSmy -f )V9<r>i} <y Y*?mm&3iVA 

£7v>v7m&j>i?*i-. MH^XtA3 0^ ADS D SL ^^-^'3 4<?>yv>z h 'J-Agfi^)^ 

L#ife^4 0, ADSLjS@3g*3 2. I SDN \-7> t£jI3g7 -f tW0)#v h*7®m&$&£t 5^ fcfcj; 

i'-A38i5«}:lJriSDNb7>'^-;\*46££tf. A 03t«$fL6. 

DSLjSPUg*3 2«. ADSLh^y^-A3 4t3j: [OO15]04t4. HScDfflfli^xAS OTfflVi& 

tfX7"»Jy*36£irtr. ADSLS|g}Sg*3 2fc:tt, *l&ADSLS*f|«l 00^1Hteff)^Q 7 » 

TUb'^ 3 yg<gl84 8^t*<7)jlfiilB*^T#5. 5$Tijc$\ ADSLi*fl«l 0 0<4. DSP1 

-1T1 814, ADSLia@ig*3 2£ADS 1, I FFT1 0 6, ^^interpolator) 1 1 0, 
L+f^4 0fclS£-r*.. ADSL*3^4 0fc»4, tT 20 K«iBa7 1 1 4 . DAC 1 1 8&£V®im& 

t* v-'<5 8%i;<mmmw£m£TZ&. y^^9i22^ts. dspi m % bi^dspi 

COO 13] ADSL+J*^40J4, ADSLh7^ 1 fcR tm^ftSfiSIEfrflff U ft* 1 0 4 S . 

-A4 2Silfc*7 , 'J y*44££tr. X7*'J >y?44 {fJ^l 04J1. *ftehj^|^#fcj:tf£j^r£:fif 

tt, AD S ^7^-^*4 2?: y>fXh -"Vri8fc ?"£3 2ffl<0^^>#;l'£2 7 6*o«7-K/^ (k 

JS^-L. gfeL^ISDN^fciWADSLfi-^SrS W/s ) Or-? ■ Iz-bTfi**- S. IFFT106 

«a»jw*«t«fc»«stf* . fwt:. y >y * 14, aj* 1 o 4 iztmztitzxh fc , ttj* 1 o 8 1 

44J4, lSDNmmt5iX/ADSLmmb!p^<^m fS. IFFT10614, 276kW/s«f-^-l/ 

fi«»**y-f X h • IT 1 8 fclS£-f & . X7'J -y 9 4 - hmij 1 0 4±-V&gZtl& 3 2ffl<^g^^yjK;P 

4tt. SflADSUa^£l SDNfi^^^lttiff ^^SS^^S^i.^. 110081 1 Oil. ifcM 0 

wm&t , -y>f x b • ^r±-ciMitts^ 30 sizmmztvtMjt , as* 1 1 2 1 4 . warn 

AADSLOTt ISDNfl|^kt^«f*llWi:** S&110I4, a}*10 8±<O2 7 6kW/sl^««|fi 

tf. X7>J.y*3 6tixry-y*44fcHti3t«fig flS* 1 1 2±«5 5 2 kW/s ffiiflW 

u ADSLm^jsitf i sDN«i^,fisRciBtT» s. *rans&i i out, m^^mr^^msm 

mttM&^th. umixmMt. mtm&yiw 1 i4«, 

[0014] «£5 2*fcl4a Vlf.*-*ifl*5 0&fc' SB* 1 1 2 JdSBS*ifcA*i: , Hi* 1 1 6 £*rT 

<93ifli£S(4, I SDNr-^yi— A3 8fc*g£TS 4. WHBB7<r/W114l4, 138kHz«#7h 

5. Htifc, ISDNh7>v-A4 6fcJ4, *7fl|»fc*L, 80kHz~138kHzitn- 
-^*56fcJ:tf/i^4^54 Jlg^-C^S. fft JM-7i-4fc*>. Htfll 1 S±X5-thtlh0h®iFWI. 
iffiiz. iifivXxA30{4, ^y>f^h • ^71 8±T ^(=14, 8 0 kHzWTT*»5:<i^x^^(4^L 

i sd N<t^tjJ:VAD s Lm*&>wim&m}} xv&rn 40 stv^. dac 1 1 8t4. aj^j 1 1 6fc^§^A* 

*^Btt*. ADSLh7>v-A3 4{4. 04, H fc, aj^l20t^-TS. DAC 1 1 8*4. ifc&ll 

6, ffl8&t:^mlo^^7fit£^^ *%pfiiz£&AD 6±.<nm)&m9 i mm j %$:T->-u77miz$mi-&. d 

SLj*^S5-g-tf. ADSL h^yy-A34J4, *y>f AC 1 1 8<4, • -r;^, mfcy 

•'<ri8i&^-LTADSL4'^40t:r-y7'X fl»ODAC7-^r^f-**fllBLTfcJ:v». fiP4L 

MJ-AADSLfl^S-ilHtrS. ADSLb?^- <<4. DAC1 1 8J4, ^Wrv^UHlSSSrlllffl-ri. 

A4 2 fc it^+3^4 0J4. H 1 2 . 014,016* «H5WS»«rfc«>i/^v - x/P^ • 3 yA-* fc LT« 

3tt4018tCSrrg<118<7)3^cO-o$-^ ADSL ^^31ji7 <iV9 1 2 214, t&ftl2 0Cz£ 

h7y^-A'34A»/i>7 yrxhU-A • T—?m^ & W&tvtAJlt. 84*^^^8*8^^ 7* 'J x 

SfaTS. HTTSMBK31W1-*J:5C. ADSL Ffctfl/C'MXh • ^71 8t^Stl/cas^i:$:W 
VS^-A34tt, ISDN^«yh7-^A^ffl-rS^» 50 "t*. HWHHI7 <^ 1 22tt, 138kHz~27 
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1 0 

t&c i38kHz ar<r>m.m^(o^^t^e: 



9 

6kHz<?DiI3§^St£^rtS„ 



[0016] iwm. mm i o o«. m-exm&ft n<m<r)m^mtm®izmttv£ s„ 

±TI SDNh7^-v\^l^fcpp$fc: x (KEEADS [0 02 0] @6tt. 03<^^;*/rA-CJBV^*l.S 

LTyrxMj-A^Sr7^Xh - "V71 8fc-5-;tS AD SLMflflSl 3 0»S&2ftiSm7o-y 7@Jg5^C 

.rfctf-C^S. i*fH8l00fcL *^9<ox*/i^#j> ^\ i*fI«10 0i:B8fc:. i*fttgl30fcL DSP 

&mmt&®i. i sDNimmcofflmu&tttm&L n, ifftio6, *i»&iio, dachs 

%u®mffi®lz3Z3&thZttz£*). ADSLyy-f fiJtflWHBB?-*/!'* 1 2 2***. ifi£>li£T0 

yK^S$0£#£ $8£th . =5:t>. i*flt8 1 0 0 « . A 4 fcfcttSttJ&tSgSfc t#ag#9?£3*u I»l 1 

DSL ^y^^^-r&^tD S P 1 1 a»fft:fc& J; 3 fciWFTS. 

OiMiSr&ffS-rfc:. Ja«S^|gSrtTdC:fcfc®S?n 10 [0 02 1] L*>U i*fH8l3 0Ji. {KKffi&7 4* 

fcv\ ft^T, i£fH8l0 0Ji. &/N&<0[I|»&jET. :M3 2fcJ:tfSi51^13 5£rt^S£kKJ:9i*fl 

®i<omrnio%t'<vm&<mmm<7)Ai)SLmm moot\&$i&h. <si&iisa:7 1 3 2«. a* 

ia*^fi^r#*. i2 2Kft&sn*:A*fc. aj^i34fc^^rrs. is 

[OO17]05J±, 04OjM<HaiOOtfc^TS£h. SSffiS? 1 3 2te. 2 1 8kHzlJUiT«»5rfi 

5^<0M«^77 0 SiJitf-HlJa ^x*/Mf#jffiI;Sfi.5rV>J; ? fc 1 3 8 k H z£l±£>Jfl 

m<mmizts^x . mm. mm. v -y iv\/i,>y &&£«srrs . sussg 1 3 5«. tfj* 1 3 4 izimz 

(W/Hz) #fiLcr>m^^JS (power density) futm A* fc . r S^ft^(MIXING SIGNAL) j fc£$ 

««l«^SaSSr^L. fltttf H z#fi[T»S. #fi^ *lfcfi*f£gftS8l2 . till 1 3 6 i: 

>m\t r PJ tmzti. ztrnmatHz-ev 20 xi>&. ai*^i3 4jiT^;Wi^tfD-c. a^t 

X'hhtfi. fmp>98kX\±. *7W hy>f X?)Jt#>**n ^t±, + 1 t - 1 kcoS-C^ftrSfiSrW^Sx^^ 

T&i ><r ttfbZ. mSfrfrfcL 1 s D Nft^igfc: J: -5 iBfctMi^fc LxmtZ t VXZ &. DAC 1 1 8(i x 

T®A3iiSBA®££gH\ jfcfci 3 6fc«g|3ii.*:A*£#U ^«aljl:7 

[00 18] ZZX. M4ttl>lzm5*%mtht. 122^0)81^^1 38tLX5-z.e>ti&Ti-u?m 

{U*te#io8tt. o-i3 8kHzT^r®5r^sttog mtzgmth. &®m&y 1 2 2\t. ai*i38 

ft^-th. wffim&i 1 o«. m^i 08tms-r& tzmw&tuzxjjttL. mwmtmi 0 otcowc 

dttioaj*^! 1 25-^i.s. zwrnamiist mmuzioiz^mm^^ffd. mtrnm 

l±. 1 3 8kHz£0^g8S^(ti'|j4cLT«^X^ £ % DAC 1 1 8tfis?~7 ■ T^^ffifcfOTLTflf^ 

4uo^-80kHz<?>mmL*mtL. zcotub&jjm 30 sci tfc&ssnfcu. j*fitai 3 o«. isrusi 0 0 

^i 1 6»±o~i 3 8kHz-cjtiSOT/jN§v^«?a coisflg^Hitrasiico^rs-cfcs. snnsi oot^ia 

fc. 1 38~276kHzT\ mchffimffifflKhh iz. S2HI«1 30TtDSP 1 M&Km&3B&f£. 

DACl 18f±. JfcfjfPH 1 6kH®Wfc:^tS [0022] H7«. @6^H=t8l 3 OtfcV^TS&l 

^120?r^-i.&. ^rtJ. DAC118*«y/7 f tfc07^«@tLT. 08, 1 1 2J±05c7)«|i5 

^^^Sr*wLT«^$iii.^. hn> •t^m^tm-X'hhcitiz^m^tu^w ai^fi^i 

izmxzti&m.Timgzmi-t&tiib. ma^mmm 3 4«. o~ 1 3 8 k h z-cflm^m*?gs^^rrs 

j^WSg^-f/P^jEp'it^dktSg^iXJt^. <JC fr\ (SS3ia&7-f^l32tJ:'3. 138kHz~2 
^^DS7^;^12 2<i, 138kHz~2 76 40 7 6kHzT{iS«$fut«^JS^^rt-6. «»Sl 

kHzOSH^f^SSS^^^tcrSrrS. 35Ji. 1 3 8kHz^»ES5-«t"t^cLTai*fi^l 

[00 19]'y>fXh^ri8fcS^$<X*ISDN 34<7)«^^Si&Mli!ll5$^ -fW^i6{iJ^#l 3 6c?) 

m^«0#Sc7)Jt^ >y-fXh ^ri8±fc:0~8 0 Mfil 3 8kHz~2 7 6kHzT*»5:B^S^fl- 

kHzT^rS^B^JS^i-SMMt^fiRGrt--5^ ^"S. Pli, luk|SIfiltl38kHz~276kHz 

fc tSSStutv^. ^^*L. 1 0 0<0lMfr75Jt cOffiHcojg&Sc?rji3§$-^^^iBi7 ^ A?9 1 2 2 1 

if). Ztit>2mffim?.H' hMiSML&v. ^ iO. 0-1 38kHz<7)^Hti>^T$<?>fc:««3ix 

t» Mfitsiiooj±. isDN^gikp h. mtmmz. vmv -^risd. o~sokH 

miz. imnmMiemix'A d s l r y rx mi - ah z ^kht'^ts^«^ $-^rt & i s d Nft^s^tffss- 

&i>. iifHaiOOJi. -y>fxh gSTT&S. 

r i 8±t- i s d m^mommmz ^rtgt-rs^t so [ o o 2 3 1 msa. m3<mm^x^ 3 o-cfflv^ 



1 1 

P\*)%Xt>tl&. SMtai4 0(4. H&fc. DSPl 
1, I F FT 10 6, ffiUJGnSS 110, DAC142fc 
Z.XP§mm~7 4>V9\4 4*istS. DSPl 1, IF 
FT1 06Hi.XfW^mi 1 0(4. 04*iJ:tf06£ 

mnixwmi,t:£?iz®fti. zuzmKwmiz 

\\ DAC 14 2(4. JfcJjl 1 2(dSS83ix*:A;fjfc. 
a5*14 3t^-T4„ &i>. DAC14 2I1 04fc 
«fctf06<J9DACl 18fc|^«fciWLTiiVW, D 
AC 1 4 2(4. &fH»l 0 0Kt>*tSg«oifi7 4 A* 

ii4 *fciii*M«ai 3 ofcfcftsflsss&a? * ^ i 

3 2£&gfc-|Jrf(;:. ffiAl 1 2£fflg8&SiU>ifc 
fcMSfufcV*. Stg>fi§7 1 4 4(4. JWU 4 
3(3&&$*iJtA:Jjfc. H8tt>V^T0*L^r^ejII5I 
t&M 7* 'J v K£:ft-LT-y-f Xh^Tl 8fc^?tl 
SaS*tSr#t&. Mfs«8l4 0(4. ^«oiii7-f^ 
144#138kHz WFommkSSftZmttZ 1Ztf> 

tw^^na/re. m<m loot im%& . 

[00 24] 09(4. 08*>i*{H8l4OfcfcVvt«ax 

tt@9Sr«@ttSfc. m^rl 08(4. 0~138kH 
z^KBTirS£x*;Mf£:|rU i^iJ«?|H|8l. tK^j 
fl^l 12t>13 8kHz~2 7 6kHz-CX*;Mf£ 
*Tfl> . &i3. $t#S^giHL7 * 2 7 6 k H z 
Ja±<0«^LA>«SL^V>O-C, DAC 1 4 2(4<I;h.*> 

l . ^gil^-f^? 14 4(4. O~138kHz0)K 
B^^(cfcft&x*;i^£«Jt-rs. ©Siia 
7 4^*14 4(4. H4t>J:T/H6<?5^«a3i7^^ 

12 2 fci£g&tf>r>£ 0~ 1 3 8 k H z tZ&VhHm& 
x*/i^£r^Sfc*£flH^ftSfc». X oav^ 

144(4. ®«iiji7>f;^i22J:0t«ia^^7-f 

[00 2 5] 01 0(4. H3«oaWt^XxA3 0TfflV^ 
<c>iU> AD S LiSfUS 1 5 O<O&4HSfc0l|£7*n >y 70 

jfere^-r. wiuP«. dspi ui. amtaioo. 

1 3 o*jj:t^i 4 oxm^t>tit:DSPtmmTS>z>. 
fcfc'U Mil 5 014. aj*m^-io4t«^$<t^ 

liiEI FFTl 52££fr. <£IEI F FT 1 5 2(4. 3 
2ffl <DlggAD S L vy^U^tll* 1 5 3±T'^-X ^>*L 
5*ti51-&l^®l^lfc. 5 52kW/s(OJ:"?BV^ 

F FT 15 2(4. 6 4AJ)IFFTtLXmmZtl. Z 
.1 TO ~ 1 3 8 k H z izitm? h 3 2ffl?)«^A;>Jl4-fc? 
o ■ x*>MfCA;tJ$*i£. CKOiEEI FFT 
{4. -b'o(c^rS.ii:Af$>^*>fc«>i)*>-5TV^C:<tA.<0 
EmZft^k££*). mtX'ZhZtlz&mZlxfi: 
\,\ DAC 154(4. &J}15 3£W&iZtirzAJlt. 



(7) &KFF9-2 75387 

1 2 

as^j i 5 6fc£3rts. ^^iii7-f;^i 5 8(4. aj 

*1 5 6fc:Jg|£3ta:A;>Jfc. Hi O(cfcv^0^L=5r 
^£S*EI&'vf7*'J y K£:frLTy4 ■ 1 8fc 

[0026] 01 1(4. 01O<7)j*m«ai5OKt>V^T 
c£itSfi^co^^R^*<7)^^7^^-r„ ZZT. 01 
OfcfckCSl lSWM-ik, IgjEIFFTl 5 2 
(4. 0~1 38kHz<7)®Htt5(tSHfattv-y^CO 
A*^Jttf>. 0— 1 3 8kHzfctJV^T^rg^x^l/^ 
10 O&VVWjfitl 53i#i.S„ 138-2 76kHz 
tf>E8Ea&S£#(4. SWjl 04±T-$-**>*l6y>';J0l/£ 
fH\ DAC 1 5414. tiiiJ 1 5 6±m>J 1 5 3«jg 

CfcUOK$&$fU>J©£. 2 76kHz£UiO;$yh* 

7^»a?r^rri,is«aBa*^fkai^^7 4>v?tt 

ttUEBi7-f;l'?l 58(4. 138kHz~2 7 
6kHz<0®H<7)^j8:S-jiS$^. y-fx 
h- ^T18±-C0~8 0kHzcOI SDNfI^2r|3|Bf 

20 [0 02 7] 01 2(4. 03OADSLi^X-rA3OO 
AD S L h =7 Vv—rt4 0 fctJV vcfflV^flS AD S L 
§11*82 0 O<DSIliiifc0!l£7*u y ^0Jg^T*T. S 
fU82 0 0(4. ««oljS7 ^ IV9 2 0 1 . T^O^/t 
■ 3^A-^ 2 0 3, 205, 1SS7 

-Ux^2 1 QtikVTi>9)Vm^7u-bvV2 1 2 
«r-ttf. r^-^2 0 5(4. I SDNi5t£jffiS7 4A' 
rJ'2 0 6t>J:r/^''»-^y7-7 2 0 85r#tf„ ^J^ffii 
7 -f M 2 0 1(4. T -/7-X h y -A^SrS#f47t 

^y^fxh •'<7i8fc8^3*i.fcArt£*ru tarn 

30 ^SiBar«[^2r^-xSa]*2 0 25:^rrs. T^-o^ 
/fy?/l' • 3yA-?2 0 3(4. 
g(t6fc»fflfl2 0 2fc«&$ftfcA?Ji:. tlJ*2 04 
fc^^TS. I SDNaJ^Bi7-f7^2 0 6(4. tv 7 
^tmm^iht:^-)] 2 0 4 WWSiifcA*fc . 
S«oliir»$il^T^^/Hi^S-^&a5^2 0 7 1 
^^TTS. ^>^-y7*52 0 8(4. tlJ^2 0 7(Cg^ 
$tl^A^)t. aS*2 09t^WTS. K3[7->JX^ 
^210(4. aj*2 0 9(C«f^^A^t. HJ^2 1 
li:?:*^-*,, DSP2 12(4. 115*2 1 1 iZgWiZti 

40 /tA*t. r^-^j tlBSnJtr^^- 

[0028] »f£l$. §fllS20 0(4. -y>fxh -17 
1 8fr$>i$lET y7X h >J-AAD S Lft^fcitX I S 
DNffS|£gftU iOr-yTXh'J-ixADSLft-f- 

[00291013(4. 01 2^§<l«aCt}^-CS£fll» 
hAdfi^>^57 £j*t. 0 1 3<7)^7 
7(4. JfifflWB^gi:. «HW)Hia»i: LTESfiT 
#^77(4. Ht#«g#^5-^rfSS«»2 0 0 
50 <nA*&£V&Mztt]£i-hm&^Tmi*tlh. £ 
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13 

&\ 01 3, 01 5, ai mximinzti^x. 

I SDN@-?£&*-. 

[00 30]gfm200<Oi&ttfcOVvC 012SJ: 

zmi3*m&Lxmm-&. ±^<oi3t. isdn 

ESaii. HKfc. 0~80kHzOStg£,fitf>a. I 

sDN^oja»^#eD«fcA,fc'fci8 okHz *-w> 

E^^i^f!>&#. 8 0*>£*H3 8kHz (013 10 
<itS2 0 0t«t-5TSfi$^S«EADSLfi^i. ± 

mmmpmmrto j o-osftsiis 1 

3 8 k H z~2 7 6 k H z tXrtm* 

£fH8200fcL ■•^TlSfrfe 

omEA d s l r -v rx h y -Aft^^st&J^oA d 

S Lffi^fc^iLH-r. ^tlfci "3 . DSP 2 1 2ldL 
fiaW)02<7)DSP2 5fci>^DSj&i I: S:<Tfflr^. * 

<ofc*>g<i«2 o o nmti^x h&xvimzim 

20 

[003i]^c®a7-r;i^20iHL -yfxh 

r 1 8a^gmLfcT^o*w£i£8}isr»u i 

SDNft^£«StLT. ADSUI^fcT^n^/xi'' 

^■3>vW2 0 3 tcaa^-^s i t a*-t-£ h . =st 

*y?X- h-y(tax tone)-«K *Hfcj5ft6 POTS 

^*>rS^MI<|fcovvcHl 3. 01 5. 01 

7nxxmi9{z^rm)jm^yyii. -ryrvy? 30 

[0032] TtO^/fy^ ■ 3 yA'-? 2 0 3tt 

as^j 2 o 4 eitesfu aj* 2 o 2 -fervor A D S 

WTCtt. 7tn//fy7/l' • 3>-a'-^ 2 0 3J2. ft 
%&>i/7-? ■ =f)V? ■ nyvWCibS. I SDNa$ 
Ji3i7<;^2 0 6t>«J:VT^~^2 0 5Ji. aj*2 
0 7±-C^t^fLfcI SDN{i^5r$^tjW5. ttJ 
*204, 2 0 7fcl3tt&T-:? • V-Mi5 5 2kW 40 

/sm. ^yy-xr^ 2 o 8i4flaw>^*»^-y 

TyX'h*). as^2 0 7t|g^^s. y^V^yry 
208te, 013tfc^T#raS^2O9-CS$iiS«}: 
?C, #;0~1 3 8kHz^)\-XAyHtADSL<i 
^£v7W^y?2£tty^yifxr;H-6. FWfc, 
^^XT? 2 0 8« s t—9 ■ W-h£5 5 2kW 
/sA>A>27 6kW/sfc£&-t&. 0SOHSS 
tttti, ^'»-9->7'7 2 0 8Ji2^1K:y^V^y 

xu. wvvv7vyy\imn&KkJtovtfi'iXi> so 
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[0 03 3] 01 3<OH5*20 7, 2 0 9Ko^T. I 

^gliStWfc LTH»S*U ADSLffttatK 

*j\+m*&a£frh. I SDNa$M$7-f;i/ 

^206ti. ISDN^i^{Jt^i:*S:l^*t^^i^ 

^-&.rfc#fiWC&6. 5rti. FFTOmOx-? • x 

Mj-Afcut. is- • **y4zy%z<7mm 

*\-Y*7*7&itf/t.lZ!&V7Y*>x.71?t>h (01 
2. 014. 01 6fc,ktf018fc«07Kti:-f ) -IfctC 

[0034] FFT2 10J1. yWfVTJ 2 0 8*> 

^S-^SrSJt, tfcfJ 2 0 9 tcfciti.^yifvr^ 2 0 

8 *^<?>fi^-^^ra^^*^/g»^^^-r& . d 

SP212(i, PPT210^J3IHRKHHi#»S 

ft. i<^i^2r^^»{cm^LT. 03(C^rrh'T3T • If 

0 0J1. -^Tl 8±T IS DNft^jg<9|3|lt§f 

•ffft^TKfcf-* tftt , 138kHz J»T*>JMfc 

[0 03 5] 01 4«. *l^^2||te^tJ:S§fi 
m2 2 0i7u y?®marCyj?t. gfH82 20tt. 
t£I3§7 ^;^221, T-i-xxy/^J^iV - ziyrt- 
9223, %m&225. . FFT2 

32fcJ;^DSP23 3^t?. «WffiB7^r;^2 2 
1«. yfXh ^T18fc^-$*utA^]f:. 222 
fcES*utffi*k*^rt4. TTnr/irVffr- z\y 
^W2 2 3lt aj*2 2 2(C^?fl^A*t. 2 2 
4tSSttfcai*fc2rirtS. SH^§2 2 5«, JB*2 
24{Cfe^§^^lA*k, 5^fvy^ft#S:Sft«. 
m2A*k?:#tl.. tfBfrSBfcMTtt. S^S/^ffl 
27 6kHzOjg«3a^Wt-5iEa&Tfc6. * 
»«2 2 5«. 2 26i:f2$ilfcaj*S: : rrS. 
-^2 2 7«. ffiMGffiB7<f;^2 2 8SJ:^>»^- 
^7*7 2 2 9 **tr. <!BSa3i7 ^ 2 2 8Ji. 
2 2 6fcte^iUtA*k, 2 3 0kfB$futai*i:S: 

r^yi?->'7-7 2 2 9Ji. ai*23otc^s 

ilfcA^fc. 23 lk£$il^a5^i:5r^r-rS. FFT 

2 3 2« s Hi*2 3HC|g^§^A*t. 

•tS. DSP23 3IS. FFT2 3 2cDa#]K:J£££Zt 

[0 036] 01 5tt. S®H2 2 0ttJV^T^l&«- 
fi^>H«Rlfiih^?7»^. SflS2 2 O^IW 
tov^T. H14*iJ:lfHl5kfcfccaHB^-4. ftfc 
^«iljg7^;^2 2 Hi. • ^T18*> 

1 1 SDNft^fcitflgjET y^X h y-AAD S Lfi 
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1 5 

-5§-£Slt5. fiWHBS7-fA'*2 2 1li. aj*2 2 2W 
?y7l,Z~o^xmi5liZ7Fr?Xo^ I SDNffff-fciS 

J4. n-vy/TiS9)V ■ 3 yrt-? 2 2 3 tz^-i hit 
h. T-tu?/T ; J9)V- 3 yA-? 2 2 314. ^^il 

mwm^<r>vi;?)vm£mm2 2 50m xwz 

3g£S2 2 5{4. iU*2 2 6(COV^-CHl 3fc 
^-ietc. 0~13 8kHzOja&a^HT. 138 
kHz frt> 276kHz COjgS&Ay H fc AD S Lfi^y 

^^a (folding) -rs . ad s Lm^<oismt mmz. 10 

I SDN^il 38kHz*»<i>276kHzfc:^SaS 

1 5 fctJttSJii* 2 3 0 t-PV^-TJ: ISDN 
m^ZZbtzWSil. 88U:I SDNfi-ffcitfAD 

^y^>7"7229«. 5 5 2kW/s<0r-^ ■ P 
- hTffi«oIiir«ffi-^££ttT. JftfJ 2 3 1 fc^WC 
?77T*;£ii£J:3{;:. f^-hiftli^yty 
ry y^Sfifc^fc 2 7 6 kw/sow— h-r-^-t 

S. P3B*fc. I SDNSSBflffiSte. 138kHz~ 20 
276kHz<O^«aa^S*^0kHz~l 38kHz 

ilftmi SDNm^ti. tt5*2 3 1^57T*$it 
S i 3 t. AD S Lg#±-C«#i: LTi«3*L4 . ft 
or. ^^iS7^;^2 2 li>J:tXfiJ^Bi7^;^ 

2 2 8£J:oTfi : ;bftS£«fi{4. M£L<&HS®I 
SDNft^>€*ffi&£ife$g-t S. SSI SDNfifftt 
*a»J6WISWltr> ^-XA> HAD S L{pl-?>£# 
W=SriRi®«|6|±-t S . F F T 2 3 2 14. iiS* 2 3 1 frt> 

mmimmm^DSP233iz^ii. dsp 

2 3 3J4. ADSUt^SrS^fcS^L. itS;))T-?i: 

[0037] Sfg«2 2 014. 01 2tC^-TSil«2 0 
OfcHMWEHtaja****. fc«U £flflS2 2 0 
fcii^T. I SDNg^i3i7-f;l/^2 0 6«ftb0 

#fflv^ii&#. gtegeifewra* rSEfciix^^ 
yrijy/^v-F7x7, V7i^x7*rt:i4-e-tf>ffl 

[OO38]016t4. a3<0^-f^'CfflV^*LS* 
5^»3WtWft:J:*5aW24 0*yov^BBW 
"C*K*. gfsl82 4 0J4. flWHBl7-f^214. T 
•ray/riff • 3 2 4 3. iSt£I3&7 ;p 
?245. <giEFFT24 7tJj:i;DSP248^ 
tr. tt4HGfi7-f/l'?24 1U. ISDN{t9£J:tre 50 
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1 6 

JE7-/7-X h 'J-AAD S Lg#t Wrfcsrtftfcft-y 
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